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Data and results

Measurements:

November 2005: cell with H (to be polarized) + 

test with CH2

February   2006: polarized H jet

March       2006: cell with unpolarized H2 and

background study with N2 

Results:

target density with jet and cell

ABS jet polarization

background from the cell in 3–body reactions

@600 MeV

@600 MeV

@831 MeV
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Measurement of pp→dπ+

d @ 00 CMS       deuteron in Fd,         selected by kinematics, dE/dX

d @ 1800 CMS   deuteron in Fd,             π+ @ 00 in Pd, 
π+ @ 17-220 in Fd

Selection by:
dE/Dx

TOF difference 
overconstrained kinematics

Known large dσ/dΩ and Ay
p are used to get the gas density and polarization

Target

COSY beam

Fd

D2

Pd

Deuteron

π+@170

π+@00Vertex reconstruction
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Vertex reconstruction by pp→dπ+ with CH2 target

σ(Z) = 3.6 cm
σ(X) = 0.8 cm

π+

d π+ d
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Vertex reconstruction by pp→dπ+ with storage cell
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Cell :  l = 120+260=380 mm, 20x20mm2

November 2005 data @ 600 MeV
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Target thickness

(2.1±0.1)·1013(1.5±0.1)·1011Rates (pp→dπ+)

(1.9±0.1)·1013(1.6±0.1)·1011ABS flux (+ cell geometry)

Storage Cell [atoms/cm2]Jet [atoms/cm2]Method

Jet
@ 600 MeV

Storage cell
@ 831 MeV
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Vertex reconstruction with single particle

Two-body reactions pp→pp and pp→d(00)π+

Strong dependence of the
reconstructed missing mass 
on the actual vertex coordinate

Protons and deuterons are
separated by dE/dX

Vertex used for
reconstruction

simulation
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Target polarization
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Assuming both polarization P+ and P-

were equal → Pav=0.44±0.03

Theoretically we expect P+=0.85 and P-=-0.27(-0.18) 
→ Pav=0.56 (0.51)

εpp=(-0.12±0.02)

εdπ+=(-0.14±0.02)

pp→pp (single proton detected)

Measured
background
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Background from cell walls in 3-body processes

H2 in cell

N2 in cell

Use of Nitrogen gas in the cell to 
obtain background from interactions
with the cell wall

The cell was fed with H2 or N2:

• H2 flux adjusted to match target 
chamber pressure flux of 1 HFS.

• N2 flux adjusted to yield the
same energy loss per unit of time 
in COSY compared to H2, 
i.e. a similar beam heating.

Tp=831 MeV

Tp=831 MeV
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Missing mass in 3-body processes with H2 and N2 targets

H2

N2

H2

N2

pp → ppπ0pp → pnπ+

Stochastical cooling reduses background fraction by 5-10 %

Identification of three-body final states with cell at ANKE is possible

Tp=831 MeVTp=831 MeV

Missing mass squared
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dp→(pp)n with cell: missing mass resolution

Vertex Z coordinate [cm]
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Variation of missing mass is comparable with Mx resolution with point-like target

simulation
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dp→(pp)n with cell: resolution in excitation energy Tpp
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Tpp resolution does not change compared to point-like target case
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Summary

High intensity beam can be stored with the cell with help of electron
and/or stochastic cooling (talk by Ralf Engels)

Target thickness of (1.5±0.1)·1011 atoms/cm2 with the jet and 
(2.1±0.1)·1013 atoms/cm2 with the cell is achieved.

The rest gas background is tolerable.

ABS jet polarization of Pav=0.44±0.03 is achieved, close to expectations.

Identification of three-body final states with long cell at ANKE is possible.


